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(72) We, Festo - Maschinenfabrik 
Gottxjeb Stoll, a Company organised 
under the Laws of the Federal Republic of 
Germany, of Ulmer Strasse 48, Esslingen 
5 aJsT.. Federal Republic of Germany, do 
hereby declare the invention, for which I/we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
10 by the following statement; 

The invention relates to connectors for 
conduits carrying gaseous media, and of the 
type having a casing with a connection at 
one end, for example a connection for a pipe 

15 leading to a consumer unit, and a connector 
part which is combined with the casing into 
one unit, extends approximately at right 
angles to the casing and can be connected, 
for example, with a source of gas under 

20 pressure, a central bore in the casing con- 
necting with a central bore in the connector 
part and accommodating within it an infi- 
nitely variable throttle valve element cap- 
. able of detennining the flow between the 

25 casing and the connector part, and a non- 
return valve element which opens an the 
direction of flow from the connector part to 
the casing. 
It is an object of the present invention to 

30 provide a connector of this type which is 
simple in design, inexpensive in production, 
and occupies little space. 

According to the present invention there 
is provided a connector for conduits for 

35 gaseous media, said connector comprising 
a casing having an outlet connection at one 
end and a central bore wherein are coaxially 
located an infinitely variable throttle valve 
element and a non-return valve element, and 

40 a connector part mounted on said casing to 
define a distributor channel between the con- 
nector part and the casing and having an 
external connection, the non-return valve 
element being arranged to open in the direc- 

45 tion of flow through the connector part to 
the casing, and the connector part having a 
central bore which extends substantially at 
right angles to the central bore of the casing 



and which communicates with the latter 
through the distributor channel and a part 50 
extending between the distributor channel 
and the central bore of the casing at a loca- 
tion upstream of the non-return valve ele- 
ment m said direction of flow, a by-pass 
channel being denned in the casing to com- 55 
mumcate with the central bore thereof and 
by-pass the non-return valve element, and 
the throttle valve element determining the 
flow cross-section of the by-pass channel and 
thereby controlling the flow in the direction 60 
opposite to said direction. 

The advantage of the arrangement accord- 
ing to the invention is that its layout is ex- 
tremely compact and space saving. The de- 
sign is extremely simple, the appliance being 65 
composed of simple, easily made, and inex- 
pensive components which can be assembled 
without difficulty. For example, the casing, 
the throttle valve element, and the non-return 
valve element can be combined into a unit 70 
the axial length of which exceeds a compo- 
nent without a throttle valve element by a 
very small amount only. Compared with 
known arrangements of a similar type where 
infinitely adjustable throttle valves have to 75 
be used, for example, for speed control of 
the forward and reverse strokes of a piston, 
which valves have to be mounted individu- 
ally, the space requirements of the arrange- 
ment according to the invention are very 80 
small because the valve elements, namely 
the throttle valve element and the non-return 
valve element, are accommodated inside the 
casing and therefore do not entail an increase 
of the external dimensions. The operational 85 
sequence of a rapid forward stroke followed 
by a slow return stroke, or vice versa, which 
is very often met with in practice when using 
pneumatically controlled equipment can be 
carried out without taking up undue space. 90 

An embodiment of the invention will now 
be described, by way of example only, with 
reference to the accompanying drawing, in 
which: — 

Fig. 1 shows a connector according to the 95 
invention in side view and axial section; 
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Fig. 2 shows the arrangement depicted in 
Fig. 1 in section on the line II-II in Fig. 1 
with the throttle valve element removed for 
clarity; 

5 Fig. 3r shows the arrangement according to 
Fig. 1 in schematic side view, to a reduced 
scale; and 

Fig. 4 shows the arrangement according to 
Fig. 3 viewed from above in the direction of 

10 the arrow IV in Fig. 3. 

In the embodiment shown as an example 
in the drawing, the connector consists of a 
casing 1 formed of two sections of different 
diameters, with an outlet connection 2 at one 

15 end, which can be connected with a pipe 
leading to a consumer unit, and a connector 
part 3, which is mounted on the smaller 
diameter section la of the casing, at right 
- angles to the casing to form a single unit. 

20 and has a socket 4 for a line connecting with 
a fluid pressure source. A central bore 5 in 
the casing connects with a central bore 6 in 
the connector part 3 and accommodates an 
infinitely variable throttle valve element 7, 

25 which serves to determine the instantaneous 
flow towards the connector part 3 as herein- 
after described and a non-return valve ele- 
ment which opens only m the direction of 
flow away from the connector in the direc- 

30 tion of arrow 8. 

A distributor channel 11 is denned be- 
tween the outer surface of casing 1, and the 
inner surface of the connector part 3 which 
surrounds it. that is to say, part 3a of the 

35 connector part 3 which surrounds the smaller 
diameter part la of the casing. The distri- 
butor channel is connected, on the one hand, 
with the central bore 6 of the connector part 
3 and, on the other hand, with the central 

40 casing bore 5 via a radial bore 20 connection 
with the central casing bore being made, as 
described below, in a zone upstream of the 
non-return valve element, when viewed in 
the direction of flow from the connector part 

45 3 to the outlet connector 2. On the other 
hand, the zone downstream of the non- 
return valve element is connected with the 
zone upstream through a by-pass channel 
25 which becomes effective when the non- 
50 return valve is in its closed position pressed 
against a seat 13 upstream of the non-return 
valve. 

The non-return valve element consists of a 
spherical body 9 guided in the central casing 

55 bore by a compression spring 12 which urges 
the ball against its seat 13, i.e., in a direc- 
tion to close the valve. A small gap is left 
open for the passage of the medium between 
the seat of the non-return valve element and 

60 the element itself. The gap shown in the 
drawing is provided by means of channels 
or grooves 102 in the seat surface. Alterna- 
tively, an arrangement could, for example, 
be made where the spherical body of the 

65 non-return valve element is furnished with 



a number of flats which are conveniently dis- 
tributed evenly around the circumference. 
The medium can therefore reach the space 
on one side of the non-return valve element 
through the small gap from the space on 70 
the other side of the non-return valve ele- 
ment, even with the spherical body seated 
firmly on the valve seat. 

In the example illustrated in the drawing 
the casing 1, or at least the portion la, has 75 
a square or rectangular cross-section, while 
the portion 3a (see Fig. 2} of the connector 
part 3 which surrounds the portion la of the 
casing has a circular bore 14. so that con- 
tact between part la of the casing and the SO 
circular wall of the connector part 3a which 
surrounds it, is limited to the corners 15 of 
the rectangle or square. There are therefore 
four internal spaces 16, 17, 18 19. one of 
which is connected with the central bore 6 85 
of the connector while another connects with 
the central casing bore 5 via the radial bore 
or port 20. These spaces are interconnected 
by apertures (not shown) at the corners 15. 
Their cross-sections have the form of a seg- 90 
ment Alternatively the distributor channel 
11 can be annular, lying between the outer 
surface of the casing section la and the 
adjacent face of the connector portion 3a, 
bom cross-sections of the concentric walls 95 
being circular. It should be noted also that 
the casing 1, or rather its portion la, can 
rotate inside the connector portion 3a as 
indicated by arrow 22. 

The throttle valve element 7 takes the form 100 
of a screw which, as indicated by arrow 27, 
can be screwed into and out of a correspond- 
ing threaded bore in the casing to a greater 
or lesser depth and which has a rounded 
end section 28 in a space 29. The diameter 105 
of this rounded end is smaller than that of 
the rest of the screw, whereby a transition 
part or step 30 is defined between the two 
parts. 

The by-pass channel 25 is located adja- 110 
cent to the seat of the non-return valve, and 
connects with the space downstream of the 
spherical body, in the direction of flow from 
the connector 3, through openings 104 in a 
spring retaining member, and extends paral- 1 15 
lei to the central casing bore being separated 
from the latter by a wall section 100 of the 
casing. A channel 26 connecting the by-pass 
channel 25 and the chamber 29 is defined 
by a free edge of the wall section and the 120 
step 30 of the throttle valve element 7, and 
therefore the channel 26 has an adjustable 
flow cross-section controlled by the throttle 
valve element 

The functions of the arrangement are the 125 
following: When, for example, a pipe is 
joined to the connector part 3 with the aid 
of nut 31, to provide for connection with 
a source of a pressure medium, the medium 
will normally flow through the central bore 130 
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6 and thence through the distributor channel 
11 and the radial bore 20, to reach the side 
of the non-return valve element 9 which is 
opposite to the spring, and will lift the valve 
5 off its seat so that the medium can flow 
towards the consumer unit, passing through 
channel 32 and outlet 2. However, when it 
is necessary for the consumer unit to be de- 
pressured, the medium coming from the 

10 consumer unit will reach the non-return valve 
element and act together with the spring load 
to press the valve element against its seat 
whereby only a very small quantity of the 
pressure medium can flow off through the 

15 small gap between the non-return valve 
element and its seat formed by the grooves 
in the latter. The remainder of the pressure 
medium flows through the openings 104 into 

^ too bypass channel 25 from where it is ad- 

20 mitted into the central bore of the casing, 

gassing through the connecting channel 26. 
i the upper position of the throttle valve 
element (left hand side section, Fig. 1) the 
flow cross-section is at a maximum, and the 
25 medium can flow freely, as fast as desired. 
On the other hand, when the throttle element 
is in its lower position (right hand side sec- 
tion, Kg. 1) the flow cross-section is practic- 
. a % reduced to its minimum. Theoretically 
30 it could be completely closed. By this method 
it is possible to regulate and alter the rate of 
reverse flow. The medium leaving the cen- 
tral casing bore 5 reaches the distributor 
channel 11 through the radial bore 20, and 
35 flows on into the bore 6 in the connector 
part 3 and thence towards a de-pressurising 
system. 

It can be seen that the connector part 3 
is anchored between the larger character sec- 

40 tion of the casing, and a consumer device 
35, using packings 36, 37. Alternatively it 
may be anchored between two projecting 
parts of the casing. The external design of 
the connector is shown in Figs. 3 and 4. 

45 WHAT WE CLAIM IS: — 

1. A connector for conduits for gase- 
ous media, said connector comprising a cas- 
ing having an outlet connection at one end 
and a central bore wherein are coaxially 

50 located an infinitely variable throttle valve 
element and a non-return valve element, and 
a connector part mounted on said casing to 
define a distributor channel between the 
connector part and the casing and having an 

55 external connection, the non-return valve 
element being arranged to open in the direc- 
tion of flow through the connector part to the 
casing, and the connector part having a 
central bore which extends substantially at 

60 right angles to the central bore of the casing 
and which communicates with the latter 
through the distributor channel and a part 
extending between the distributor channel 
and the central bore of the casing at a loca- 

65 tion upstream of the non-return valve ele- 



ment in said direction of flow, a by-pass 
channel being defined in the casing to com- 
municate with the central bore thereof and 
by-pass the non-return valve element, and 
the throttle valve element determining the 70 
flow cross-section of the by-pass channel and 
thereby controlling the flow in the direction 
opposite to said direction. 

2. A connector as claimed in claim 1, in 
which the connector part is anchored on the 75 
casing in the axial direction, the portion of 

the connector part which is in contact with 
the casing being held between two parts 
projecting from the casing or between a part 
projecting from the casing and a consumer 80 
unit which in use is connected with the 
casing. 

3. A connector as claimedi in claim 1 or 
2 in which the casing is formed of two sec- 
tions of different diameters, the throttle 85 
valve element being located within the larger 
diameter section and the smaller diameter 
section including the central bore of the cas- 
ing, the connector part being defined by a 
connector portion mounted on the smaller 90 
diameter section of the casing which it sur- 
rounds coaxially. and an outer section includ- 
ing its central bore, the port and the by-pass 
channel being located in the smaller dia- 
meter section of the casing. 95 

4. A connector as claimed in claim 3, in 
which the distributor channel is defined by 
several channels which are distributed around 
the circumference of the smaller diameter 
section of the casing, have cross-sections of 100 
segment-shape, and are interconnecting, the 
connecting section of the connector part hav- 
ing a circular bore, while the portion of the 
smaller diameter section of the casing which 
lies inside this bore has a rectangular or 105 
square cross-section and engages with the 
wall of the bore only at positions which 
correspond to the corners of the rectangle or 
square. 

5. A connector as claimed in any of the 110 
preceding claims, in which a gap is left open 

for the medium to flow between the non- 
return valve element and a seat therefore 
defined in the casing when the non-return 
valve elmenet is in its closed position, the 115 
surface of the valve seat incorporating chan- 
nels or grooves in the area where the non- 
return valve element is in contact with the 
seat, or the valve element being of spherical 
form and incorporating a number of flats 120 
which are evenly distributed over its circum- 
ference. 

6. A connector as claimed in any of the 
preceding claims, in which the by-pass chan- 
nel extends parallel to the central bore of 125 
the casing and is separated therefrom along 
part of its length by a wall section of the 
casing, the by-pass channel communicating 
with the central bore of the casing, upstream 

of the non-return valve element in said direc- 130 
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tion of flow, through a connecting channel 
which is defined by a free edge of said 
wall section and said throttle valve element 
7. A connector as claimed in claim 6, in 
which said thro tie valve element consists of 
a screw which can be screwed into or out of 
the casing in a threaded bore coaxial with the 
central bore of the casing, the throttle valve 
element having a main section and an end 
formed as a rounded, reduced-diameter sec- 
tion whereby a transition part between the 



rounded section and the main section of the 
valve element defines, with said wall portion, 
said connecting channel, the flow cross-sec- 
tion of which can be altered by adjustment 
of the throttle valve element 

8. A connector substantially as herein- 
before described with reference to the accom- 
panying drawings. 

SWINDELL & PEARSON, 
Chartered Patent Agents, 
44 Friar Gate. Derby. 
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